Wereport a case of pulmonary infiltration with eosinophilia (PIE), associated with increased serum levels of squamous cell carcinoma-related antigen (SCC) and neuron specific enolase (NSE). The diagnosis of PIE was confirmed by examination ofbronchoalveolar lavage fluid and specimens of transbronchial lung biopsy. It was suggested that PIE was probably induced by a course of amoxicillin for a sore throat. Corticosteroid therapy resulted in clinical improvement of symptoms, resolution of pulmonary infiltrates on chest roentgenogram and reduction in serum levels of SCC andNSE. (Internal Medicine 33: 550-553, 1994) 
Introduction
Several serum tumor markers have been evaluated in a variety of malignancies, and are mostly used to determine evolution of tumors. It has, however, been reported recently that tumor-associated carbohydrate antigens are elevated in nonmalignant lung diseases (1-3), thus casting doubt on the specificity of serum tumor markers. For example, squamous cell carcinoma-related antigen (SCC), a tumor marker for squamous cell carcinoma, and neuron specific enolase (NSE), a particularly interesting marker for small cell lung cancer (4) , have been reported to be elevated in benign dermatoses (5) and non-malignant lung diseases such as chronic obstructive pulmonary disease, pneumonia and asthma (1) . Wepresent here the first case, according to our knowledge, of pulmonary infiltration with eosinophilia (PIE) associated with increased serum levels of SCCand NSE, probably caused by amoxicillin.
Case Report
A 67-year-old man was admitted to our hospital because of cough, exertional dyspnea and generalized eruptions. One month prior to admission he suffered from a sore throat, and amoxicillin was administered at a clinic. Thereafter, erythema appeared on his whole body, and cough and exertional dyspnea developed a monthlater. Hewas referred to our hospital for further investigation and treatment. His past and family histories were not remarkable. intestinal tract, barium enema and pharyngolaryngeal examination, and histological examination of a right axillary lymph node biopsy specimen revealed no malignant lesion. Chest roentgenogram (Fig. 1 ) and CT scan (Fig. 2) demonstrated diffuse reticulonodular shadows with infiltration in both lungs on admission with bilateral pleural effusions, but no mass shadows. Bronchoalveolar lavage (BAL) and transbronchial lung biopsy (TBLB) were performed using a flexible fiberoptic bronchoscopy (Olympus, P-20) with the informed consent of the patient. Table 2 summarizes the results of analysis of BAL fluid obtained from the right B5a. A high number of cells were present, consisting of mainly eosinophils (66.8%). TBLBspecimens obtained from the right B4a revealed thickening of alveolar septa with eosinophilic infiltration (Fig. 3) . Diagnosis of amoxicillin-induced PIE was made. Accordingly, corticosteroid therapy was started at 40 mg/day, seven days after hospitalization. Treatment for 13 days improved clinical symptoms and resulted in a reduction of eosinophils in peripheral blood and a decrease in SCC and NSE to normal levels (Fig. 4) . Most of the diffuse shadows also disappeared, and there was a decrease in bilateral pleural effusion on the chest roentgenogram (Fig. 5) .
Corticosteroid was tapered two months later. No relapse of the disease or increase in the level of tumor markers had been observed one year later (Fig. 4 ).
Discussion
SCCis a protein appearing during the proliferating process of the normal squamous epithelium, and is well knownas a tumor marker against cervical, esophageal, oral, cutaneous, head, neck and lung squamous cell carcinoma (6, 7). However, it has also been reported that SCClevels are elevated in serum of patients with widespread epidermal inflammatory diseases such as psoriasis and eczema (5) PIE with High Levels of SCC and NSE the clinical condition and laboratory tests of PIE after corticosteroid therapy. Wepreviously reported that increased levels of tumor-associated carbohydrate antigens, sialyl SSEA-1 and sialyl Lewisa are observed in BALfluid of patients with diffuse panbronchiolitis (3). It was suggested that these antigens mayoriginate from bronchiolar epithelial cells and are then released into the blood stream through neutrophil-mediated tissue injury (3). Accumulation of eosinophils in the lung of PIE may induce lung tissue damage through the effect of granular contents ofeosinophils, particularly by the major basic protein and cationic proteins. Since malignancy was ruled out in the present patient, SCCand NSEmost likely originated from eosinophil-mediated inflammatory lung tissues and/or injured epithelial cells. Furthermore, the accumulation of eosinophils in the lung may have altered the blood vessel barrier, ultimately releasing these tumor markers into circulation. These mechanisms may, thus, have contributed to the high level of these markers in the serum of our patient. The etiology of PIE in the present patient was considered to be amoxicillin-induced since: (a) DLSTagainst amoxicillin was false-positive, (b) skin eruptions and hepatic dysfunction were present, and (c) there was no relapse one year after cessation ofcorticosteroid therapy. Most cases of drug-induced PIE improve soon after withdrawal of the drug, but fibrosis may occur in prolonged or chronic cases. Thus, adequate corticosteroid therapy is recommended in severe cases of PIE associated with hypoxemia.
The differential diagnosis of the clinical findings in our patient included the hypereosinophilic syndrome (HES). HES consists of prolonged blood eosinophilia and organ system dysfunction caused by invasion of tissue by eosinophils (10). Fauci and his coworkers have established three criteria for the diagnosis of HES: (a) persistent eosinophilia of l ,5OO/mm3for at least 6 months, (b) lack of evidence for parasitic, allergic, or other recognized causes of eosinophilia, and (c) signs and symptomsof organ system involvement or dysfunction directly related to eosinophilia (1 1 ). The present case, however, was not thought to be HESsince eosinophilia was considered to be due to an allergic (drug-induced) reaction. This was confirmed later by cellular and histological examination ofBALand TBLBand the rapid improvement after corticosteroid therapy and lack of recurrence during the one-year period without therapy. In summary, we presented a case of PIE with elevated serum SCC and NSE levels, probably caused by amoxicillin. Our results indicate that both SCCand NSE, which have been used as tumor markers for malignancy, can also be elevated in nonmalignant inflammatory diseases including PIE.
